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Protein Sequence Analysis Activity 

Pre-Lab Question:  

Explain the types of mutations that most likely account for gradual changes in the amino acid sequences 

of similar proteins in different organisms. 

 

 

 

 

 

 



 

1. How many differences are there among…? 

 Species A & C  _____        Species  A & B ______       Species B & C  _______ 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

2. Fill in the number of differences among the species using the data provided. 

 

 

 



 

 

3. Given the data on the previous page, which of the phylogenetic trees shown above best reflects the 

evolutionary and taxonomic relationships among these seven species? 

Justify your response by explaining the accuracies in the correct tree and the inaccuracies of the other 2 

trees. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Industry & Medicine Application 

Protein comparisons are also useful for studying differences and similarities within the same species. 

Similarities in certain proteins may indicate organisms from a specific region of the world or those 

belonging to a particular lineage. Scientists can use protein comparisons to identify organisms 

originating from a particular ancestor. In many instances this type of analysis can be used to determine 

the origin of bacteria that produce food poisoning. Now we will investigate the source of food poisoning 

bacteria identified with hamburgers sold at three restaurants. The restaurants purchased their 

hamburgers from three different suppliers who used meat from one meat processing plant. The 

restaurants and hamburger suppliers claim the bacterial contamination occurred at the meat processing 

plant. 

 To identify the source of bacterial contamination, we will use variations in the amino acid sequence of 

the tryptophan synthetase A protein. Geneticists have identified three regions (sequences) of the 

tryptophan synthetase A gene having predictable base pair mutations. These spontaneous mutations 

are passed on through binary fission and are generally unique to a recent lineage of a particular 

bacterium. They affect the protein by substituting the amino acids on the point mutation site. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



4. Fill in the data table using the data on the previous page 

 

 Number of differences 
in amino acids 

Total number of 
differences in 
amino acids 

Comparison Sequence 
1 

Sequence   
2 

Sequence 
3 

 

Meat Plant 
Vs. 

Restaurant 1 

    

Meat Plant 
Vs. 

Restaurant 2 

    

Meat Plant 
Vs. 

Restaurant 3 

    

Restaurant 1 
Vs. 

Restaurant 2 

    

Restaurant 1 
Vs. 

Restaurant 3 

    

Restaurant 2 
Vs. 

Restaurant 3 

    

 

 

 

 

 

 

 

 

 



5. What conclusions can you make about the origins of the bacterial contamination for the three 

restaurants? 

 

 

 

 

 

6. Why does the tryptophan synthetase A amino acid sequence differ between bacteria on hamburgers 

1 and 2 if the bacteria are from the same origin? 

 

 

 

 

 

 

7. What other types of testing could be done to confirm with little doubt the origin of the food 

contamination? 


